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In contrast to orthodox seeds that acquire desiccation tolerance during maturation,
recalcitrant seeds are unable to survive drying. These desiccation-sensitive seeds
constitute an interesting model for comparative analysis with phylogenetically close
species that are desiccation tolerant. Considering the importance of LEA (late
embryogenesis abundant) proteins as protective molecules both in drought and in
desiccation tolerance, the heat-stable proteome was characterized in cotyledons of
the legume Castanospermum australe and it was compared with that of the orthodox
model legume Medicago truncatula. RNA sequencing identified transcripts of 16
homologues out of 17 LEA genes for which polypeptides are detected in M.
truncatula seeds. It is shown that for 12 LEA genes, polypeptides were either absent
or strongly reduced in C. australe cotyledons compared with M. truncatula seeds.
Instead, osmotically responsive, non-seed-specific dehydrins accumulated to high
levels in the recalcitrant cotyledons compared with orthodox seeds. Next, M.
truncatula mutants of the ABSCISIC ACID INSENSITIVE3 (ABI3) gene were
characterized. Mature Mtabi3 seeds were found to be desiccation sensitive when
dried below a critical water content of 0.4g H2O g DW–1. Characterization of the
LEA proteome of the Mtabi3 seeds revealed a subset of LEA proteins with severely
reduced abundance that were also found to be reduced or absent in C. australe
cotyledons. Transcripts of these genes were indeed shown to be ABI3 responsive.
The results highlight those LEA proteins that are critical to desiccation tolerance and
suggest that comparable regulatory pathways responsible for their accumulation are
missing in both desiccation-sensitive genotypes, revealing new insights into the
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